The study investigates the nexus between defense spending and economic growth in China, India, Nepal and Pakistan. The empirical analysis is based on integration and cointegration properties of data over the period [1988][1989][1990][1991][1992][1993][1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006][2007]. The long run relationship between defense spending, economic growth and public debt are identified in a cointegration framework. The paper finds bidirectional causality between economic growth and public debt in China and India; unidirectional causality from defense spending to economic growth in China and Nepal, unidirectional causality from public debt to defense spending in India, and unidirectional causality from economic growth to public debt in Pakistan. The panel Granger causality test, however, confirms the presence of bidirectional causality between public debt and economic growth. The cointegration test at the end suggests that defense spending of a particular country can affect the defense spending of other country.
Introduction
India's dispute with China, Nepal and Pakistan are well known and has been a standing issue in South Asia. Historically, the disputes are basically on the boundary issue. However in the recent times, there are various other problems that give raise to conflict among these countries. These are militancy problems, insurgents, existence of various ethnics groups in the region, lack of understanding among the people, lack of accountability of the officials, poor governance, lack of capital and so forth. The above issues lead to military burden in the respective countries and hence, affecting their defense spending and economic growth. It is expected that these countries' defense expenditure are somewhat cointegrated. Therefore, the study aims to investigate, whether there is any long run relationship between these countries' defense expenditure. It also explores the long run relation between defense spending and economic growth in the four countries, namely, China, India, Nepal and Pakistan.
The long run relationship between defense spending and economic growth is not something new. It is rather debated in the development literature since the seminal work of Benoit (1973 Benoit ( , 1978 , who found the positive association between the two. The debate is, however, due to the positive (Brumm, 1997; Knight et al., 1996; Melman, 1988; Looney, 1986) and negative (Klein, 2004; Deger, 1986; Faini et al., 1984; Lim, 1983; Deger and Sen, 1983; Deger and Smith, 1983) spillovers between defense spending and economic growth and the inconclusiveness of the direction of causality. There are two ways we can see the relationship between defense spending and economic growth: first, regression approach, where the direction of causality does not serious matter and second, time series approach, where the direction of causality does serious matter. A number of research papers have been concerned with the empirical relationship between defense spending and economic growth in different countries over different periods (see Hirnissa et al., 2008; Yildirim and Ocal, 2006; Yildirim et al., 2005; Reitschuler and Loening, 2005; Yildirim et al., 2005; Halicioglu, 2004; Kollias et al., 2004; Ocal, 2003; Shieh et al., 2002; Atesoglu, 2002; Dakurah et al., 2001; Dunne et al., 2001; Stroup and Heckelman, 2001; Frederiksen and McNab, 2001; Kollias and Makrydakis, 2000; Dunne and Vougas, 1999; Georgiou et al., 1996; Nadir, 1993; Chowdhury, 1991; Frederiksen, 1991; Alexander, 1990; Frederiksen and LaCivita, 1987; Looney and Frederiksen, 1986; Joerding, 1986) . The empirical findings are, nevertheless, very contradictory. Some are getting support of the positive association between defense spending and economic growth, while others do not. There are number of concerns on the conflict between defense spending and economic growth. These include variable reorganization, different estimation techniques, small sample size and so forth.
The present study focuses the time series approach on the nexus between defense spending and economic growth. The empirical research addresses three problems: first, whether defense spending of a particular country responds to defense spending of other countries; second, whether defense spending increases economic growth or whether enhance in economic growth actually determines defense spending; and third, whether public debt has a considerable role on the nexus between defense spending and economic growth. The investigation of these objectives could support various policy implications in the process of economic development. The remaining of the
Theoretical Background and Econometric Setting
The issue on the empirical relationship between defense spending and economic growth is very important in Asia, particularly for the policy view point. Historically, there has been active discussion regarding the defense spending in Asia in order to restore better stability in the region. A pre-requisite for restoring peace in the region is to spend more in the defense sector. This is because defense spending can provide lots of positives in the economic development, both directly and indirectly. Some of these positives are as follows:  Defense spending promotes economic growth, if some of the expenditure is used for the creation of socio-economic infrastructure like roads, bridges, airports, hospitals and so forth.  Defense spending leads to formation of human capital, if the part of defense spending is used for education, training, discipline and so forth.  Defense spending can provide protection to the citizens, where internal and external security promotes market exchange.  Defense spending can improve productivity and generate welfare, if the part of spending is used for revamping the economy during crisis times like earthquake, floods, terrorist attacks and so forth.  Defense spending provides direct technology benefits and spin-offs, where the spin-offs applied to civil sector can promote economic growth.  In the period of unemployment, defense spending certainly provides stimulate effect to economic growth.
Defense spending, in some instances, can affect the economic development negatively, if it can crowd out the civilian expenditure. So proper understanding on the relationship between defense spending and economic growth is very urgent requirement in the region. The exploration will certainly give better policy implications in the particular countries.
The investigation on the nexus between defense spending and economic growth is undertaken by cointegration and causality test at the individual country level and panel of four countries. Let GDP it denote economic growth in country i and year t (i= 1, 2,…..n; t =1, 2, …T), GED it be the defense spending in country i at time period t, PUD it denotes the public debt in country i at the time period t. Then we design the following panel data model to investigate the nexus between defense spending and economic growth.
However, the prime requirement of this modelling is to check the stationarity of time series variables. If the stationarity is violated, this could be lead to spurious results. There are various tests available to check the stationarity at the individual data series as well as panel data series. However, the Phillips and Peron (PP) unit root test has been applied at the individual country level and LLC and IPS have been applied at the panel level. The PP test requires estimation of the following equation (Phillips and Perron, 1988) :
Where X is the variable of choice and the PP test-statistic under the null hypothesis is
Let "d" is defined as the number of times that a variable needs to be differenced in order to attain stationary. In such a case, variable is said to be integrated of order "d" and denoted by I (d). If the variable is stationary at the level data, it is integrated of order zero [I (0)]. Similarly if the variable is stationary at the first difference, it is integrated of order one [I (I)] and so on. But the limitation of this PP technique is that it has a problem of low power in rejecting the null hypothesis of stationarity, particularly for small size of data. On the contrary, panel unit root test has been applied at the group level. It basically deals with two statistics such as LLC and IPS. The LLC test (Levin et al., 2002) imposes homogeneity on the autoregressive coefficient, which indicates the presence or absence of a unit root whereas the intercept and trend can vary across individual series. The model only allows for heterogeneity in the intercept and is given by
Where Y it is a series for panel member (country) i (i = 1, 2,..N) over the period t (t = 1, 2, …T), p i is the number of lags in the ADF regression and the error term ε i, t are assumed to be IID (0, σ 2 ) and to be independent across the units of the sample. The model allows for fixed effects, unit specific time trends and common time effects. The coefficient of the lagged dependent variable is restricted to be homogenous across all units of the panel. Hence, the null hypothesis of non-stationary is as follows:
The fixed effect model in equation (6) is based on the usual t-statistics.
The above LIC statistics assumes homogeneity in the dynamics of the autoregressive coefficients for all panel numbers, while IPS assumes for heterogeneity in these dynamics. Therefore, it is otherwise called as "heterogeneous panel unit root tests". The IPS specification is obtained from the following model.
Where series y i,t (i = 1, 2,…,N; t = 1, 2, …, T) is the series for panel member (country) i over period, p i is the number of lags in the ADF regression and the error terms ε i, t are assumed to be IID (0, σ i 2 ) for all i and t. Both γ i and the lag order β in equation (6) are allowed to vary across sections (countries). The IPS offers the assumption of homogeneity of the coefficient of the lagged dependent variable. They test the null hypothesis that each series in the panel has a unit root for all cross-section units against the alternative that at least one of the series is stationary. The alternative hypothesis simply implies that some or all of the individual series are stationary. 
Where the assumption is that the cross sections are independent. The IPS proposes the use of the standardized t-bar statistic as shown below.
The term   t E and   t Var are the mean and variance of τ statistic. They are generated by simulations and are tabulated in IPS (Im et al., 2003) .
When the series becomes stationary, the next step is to know the presence of long run relationship among the set of the integrated variables. It is also applied at the individual and panel level.
The Johansen (1988) maximum likelihood (ML) test is applied at the individual level. The technique follows with estimation of the below equation.
Where, vector X t and X t-1 are expected to be I (1) representation. The long run equilibrium relationship among X t is determined by the rank of  (say r) is zero. If 0 < r < n, then there are n X r matrices of  and  such that
Where, both  and  are (n x r) matrices. 
The tests for the null of no cointegration are based on testing whether the error process ε it is stationary. The null hypothesis to be tested is ρ i = 1. Pedroni test involves seven tests and grouped under two heads. The test statistics in the first group are averages of the cointegration time series test across cross-sections. The alternative hypothesis for those tests is ρ i = ρ<1. The test statistic in the second group are based on averaging the individual estimated values of ρ i for each cross section unit i. The alternative hypothesis for those tests is that ρ i <1 for all i.
The Johansen's VAR model and Pedroni's heterogeneous panel cointegration can indicate the presence of long run relationship between the two or more time series variables. But they cannot indicate the direction of causality. We also apply the causality test by individual series (Granger, 1988) and in the panel setting. For individual country specific test, we apply the following model.
Where GDP is economic growth, GED is government spending on defense and PUD is public debt. L is the lag operator and ECT -1 represents the error correction term lagged one period obtained from the cointegrating equation. The direction of causality can be detected here through three channels: the coefficients of the lagged independent variables, the coefficient of the error term and the coefficients of the error correction term and the lagged independent variables.
Coming to panel causality test, Holz-Eakin et al. (1988) model has been applied. The panel causality model is presented as follows. 
Where p is lag length and other notations are already defined. The optimal lag length has been selected here by using Akaike information criteria. The short run causality is tested by the significance of α 's, while the long run causality can be tested by looking at the significance of the coefficient of the error term. That means the change in the endogenous variable is caused not only by their lags, but also by the previous period's disequilibrium. The joint test indicates which variables bear the burden of short run adjustment to reestablish the long run equilibrium, following a shock to the system. If there is no causality in either direction, the neutrality hypothesis holds true. The details of the methodology adopted in this paper are summarized in Figure 1 .
The empirical analysis is based on a panel of four South Asian countries, namely China, India, Nepal and Pakistan, over the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The choice of countries is selected on the basis of India's conflict with neighboring countries. The span of data reflects the data availability of three variables, namely economic growth, defense spending and public debt. The GDP is used as a proxy to economic growth, while military expenditure is expressed as a percentage to GDP is used as a proxy to defense spending. The public debt is considered as a percentage to GDP. The data are obtained from World Development Indicators, World Bank and Stockholm International Peace Research Institute, Stockholm. The data are used in logarithmic form for the empirical investigation.
Results and Discussion
In the light of methodology presented in the above, the empirical results are discussed in this section. The analysis is based on the test of stationarity of the time series data, both at the individual level and panel level. For testing the stationarity of the individual time series, the Phillips and Perron unit root test is deployed. The estimated results are presented in Table 1 . It indicates that all the time series variables that used in the study have unit roots in their levels but not in their first differences at conventional levels of statistical significance. This implies that these time series variables achieve stationarity after the first differencing. Hence, the variables are integrated of order one, i.e. 1 (1). Panel unit root tests, on the contrary, are expected to be much more powerful since they combine information from time series as well as cross-sectional data. The IPS, LLC, ADF and PP tests are conducted to check for the presence of unit root for all variables in both levels and first differences in the context of panel data. The results in Table 2 suggest that the time series variables are non-stationary in their levels but found stationary at their first differences. That means they are integrated of order one, i.e. I (1).
Having confirmed the existence of unit roots for all the data series, the next step is to check possibility of long run equilibrium relationship between them. The cointegration test is applied for the same at the individual level as well as panel level. The Johansen's maximum likelihood test has been applied for each country in the panel and Pedroni's panel cointegration test has been applied to the four countries in the panel. The Table 3 presents the Johansen's estimated results at the individual country level. The results rejected the null hypothesis of no-cointegration (r = 0) and one cointegration at the conventional levels of statistical significance for all sampled countries. The null hypothesis of two cointegrating vector is however not rejected in all these four cases. Hence, we can have strong evidence in favour of the hypothesis of one cointegrating vector. In other words for all countries we examine a unique cointegrating vector seems to be a reasonable hypothesis.
The power of individual Johansen's cointegration tests can be distorted when the span of the data is short. On the contrary, the panel cointegration could be very effective to provide suitable solutions to the existing problem. The present study have applied Pedroni's cointegration test to verify the same. The results of panel cointegration test are reported in Table 4 . The results provide additional support to the existence of single cointegrating vectors. That means defense spending and economic growth share a long run equilibrium relationship in all the four Asian countries. This indicates that there is possibility of causality between defense spending and economic growth.
To examine the direction of causality between defense spending and economic growth, the Error Correction Model (ECM) is applied at the individual country level and the panel of four countries. The Table 5 presents the results of causality test, both at the individual level and panel level. The results for China imply an existence of short run bidirectional causality between economic growth and public debt. The results also authenticate an existence of unidirectional causality running from defense spending to economic growth. It further confirms that both public debt and defense spending adjust each other to restore long run equilibrium relationship when there is deviation from the equilibrium cointegrating relationship. In India, the results find an existence of short run bidirectional causality between economic growth and public debt. The results also indicate an existence of unidirectional causality running from public debt to defense spending. Additionally, it confirms that both public debt and defense spending can adjust each other to reinstate the long run equilibrium relationship between the two. For Nepal, the results confirm the presence of unidirectional short run causality running from defense spending to economic growth. In Pakistan, we find an existence of unidirectional short run causality running from economic growth to public debt. The panel Granger causality test finally confirms the presence of short run bidirectional causality between public debt and economic growth.
We have also examined whether defense spending of a particular country can affect the defense spending of other countries. The technique that we have used for the same is cointegration and the estimated empirical results are reported in Table 6 . The results confirmed that there is no cointegration between defense spending of any two countries and three countries. However, we find two cointegrating vectors between defense spending of four Asian countries, namely China, India, Nepal and Pakistan. This implies that defense spending of a particular country can affect defense spending of other country.
Conclusion
The work explores the relationship between defense spending and economic growth in the four Asian countries, namely China, India, Nepal and Pakistan, over the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] . The empirical investigation has been carried out at the individual country level and a panel of four Asian countries. It also explores the cointegration between defense spending between the four Asian countries. The main findings of this study are summarized as follows:
1) Economic growth and defense spending are integrated of order one for the four Asian countries, namely China, India, Nepal and Pakistan, at the individual country level and at the group level.
2) Johansen's multivariate cointegration and Pedroni's panel cointegration test confirmed that there is evidence of cointegration. This suggests that long run relationship between defense spending and economic growth exists in the Asian four countries at the individual and panel level.
3) The error correction model confirms the bidirectional causality between economic growth and public debt in China and India. There is also an existence of unidirectional causality running from defense spending to economic growth in China and Nepal, unidirectional causality from public debt to defense spending in India, and unidirectional causality from economic growth to public debt in Pakistan. The panel Granger causality test finally confirms the presence of short run bidirectional causality between public debt and economic growth.
4) The cointegration test finally confirms that defense spending of four Asian countries is cointegrated, indicating the presence of long run equilibrium relationship between them. It suggests that defense spending of a particular country can affect the defense spending of other country. 
